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00 yTBEpJICHUH TUIIA CPEICTB H3MEPEHUIN Beero ymcros 9

OITMCAHME THUIIA CPEJICTBA U3MEPEHUIA
Peructpatopsr sektpuyeckoit moraocTH Fluke Norma 4000 u Fluke Norma 5000

Ha3nauenue cpeacrsa u3mMepeHuit

Perucrparopst anexkrpuueckoii momrHoctu Fluke Norma 4000 u Fluke Norma 5000 (nanee
PErucTpaTophl) MpeAHA3HAYCHBI [T M3MEPEHUSI HAIPSDKCHUS, CHJIBI TOKA, YaCTOThI M aKTHBHOMN
AMEKTPUYECKON MOIIHOCTH B AJIEKTPUUCSCKUX CETSX MIEPEMEHHOIO TOKa.

Onucanue cpeacTBa usMepeHui

PeructpaTopbl  OCyIIECTBISIIOT ~ M3MEPEHUS U PETUCTPALUIO  BJIEKTPOIHEPreTHUECKUX
BEJIMYMH B OJJIEKTPUYECKUX CETSIX IEepPEeMEHHOro TokKa. Peructparopbl UMEIOT pa3beMbl NS
M3MEPEHUs] CUJIbI TOKAa M pa3bEMbl I U3MEPEHHUS HAIpPSKEHUS M MOTYT HCIOJIb30BaThCS JIS
IPSIMOrO MOJKJIFOUEHHUS! K CETH, OJKIIOYEHHS C MOMOIIBI0 TOKOBOI'O IIYHTA U JUIS MOAKIIOUEHUS
yepe3 TpaHcPoOpMaTOphl TOKA W HANpsOKEHUS. Peructpatopbl BBIMOIHSIOT aHAIOTO-IH(POBOE
npeoOpa3oBaHWe MIHOBEHHBIX 3HAYEHMH TapMOHUYECKHX BXOJHBIX CUTHAJIOB C IMOCIEAYIOLIUM
BBIYMCIICHHMEM 3HAUYCHUN U3MEPSAEMbIX BEJIMYMH U3 MOJTYYEHHOTO MACCUBA JAHHBIX B COOTBETCTBUU
C IIPOTPaMMOii.

B peructparopax npeaycMoTpeHa BO3MOXHOCTb COXPaHEHHUS! PE3yJbTaTOB M3MEPEHUS BO
BHYTPEHHEH YHEPTrOHE3aBUCUMOM MaMTH C TIOCIEAYIONIeH 3arpy3koit Ha DBM.

Pucynok 1. Buemnwuii Bug peructpatopa moaenu Fluke Norma 4000, cTpekoii moka3aHo MeCTo
HAHECCHUS 3HAKa YTBEP)KICHUS THIIA.
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Pucynok 2. Baewnuii Buj peructparopa mozenu Fluke Norma 5000, crpenkoii mokazaHo MecTo
HAHECEHUS 3HAKA yTBEP)KJICHUS THIIA.

Ces3p  peructpatopoB ¢ DBM ocymiecTBisieTcss ¢ IMOMOIIbI0 Habopa IH(POBBIX
UHTEp(ECcoB.
Cxema mIoMOHpOBaHMsI KOPITyca PEerUCTPAaTOPOB IIPHUBEICHA Ha PUCYHKAX 3 - 4.
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Pucynok 3. Cxema miombupoBanusi peructparopos mozenu Fluke Norma 4000.
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Pucynox 4. Cxema ruiombupoBanus perucrpatopos moaenu Fluke Norma 5000.

Paznuume Mojeneit perucTpaTopoB 3aKIOYaeTCs B TOM, YTO B KOHCTPYKTHBHOE
ucrnonHenue peructparopoB moxaean Fluke Norma 4000 moryr BxoauTh A0 TpEX (a3oBBIX
Moyreit, a peructparopoB mozenu Fluke Norma 5000 — mo mrectu. Pasznuune MeTpoIOrnyeckux
XapaKTePUCTHUK (a30BbIX MOJyJICH TIPUBEICHO B Ta0mMIax 2-6.

Ha mepenHeli maHenw perucTpaTopoB HAXOMAATCS: KJIABHIIM YIPABICHHS PETUCTPATOPOM,
JKUJIKOKPUCTAIUTUYECKUIN JUCTIICH.

[luTanue perucTpaTopoB OCYIIECTBISICTCS  OT HCTOYHHMKA IEPEMEHHOTO HAIPSHKEHHUS
BeIMUrHON oT 85 510 264 B.

IIporpammHoe obecneueHne

[IporpamMMHOE oOecrieueHre perucTpaTopoB BCTPOCHO B 3AMIMIIEHHYIO OT 3aMUCH MaMSITh
MHUKPOKOHTPOJUIEPA, YTO UCKITIOYACT BO3MOXKHOCTh €r0 HECAHKITMOHUPOBAHHBIX HACTPOUKH U
BMEIIATENIbCTBA, MPUBOISIINX K UCKAKCHHUIO PE3YIHbTaTOB U3MEPECHHIA.

NnenTudukanoHHbie TaHHBIC TPOrPAMMHOTO 00SCIICUCHUS PETUCTPATOPOB TPEACTABICHBI
B Ta0muue 1.

Tabnmuua 1- M nentudukaonHble JaHHbIE TPOrPAMMHOIO 00ECIeYeH s PerucTpaTopoB

HanmenoBanue Wnentuduxa- Homep Bepcun Hudposoii AuropuTy
UACHTU(DUKATOP | BHIYMCICHUS
IIPOrpPaMMHOTI0 LIUOHHOE [POrpaMMHOI0
OporpaMMHOro | 1ugpoBoro
obecrieyeHus HalUMEHOBaHME  (0OecredeHus
obecrieueHus uaeHTuduKaTopa
IIPOrpPaMMHOTI0
obecreyeHus
I1O mnst peructparopos | Fluke Norma 1.0 OTcyTCcTBYET OTcyTCcTBYET
ANEKTPUUECKON 400X Firmware
momnHoctu Fluke
Norma 4000
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I1O nns peructparopoB
AJIEKTPUYECKON
moinunoct Fluke

Fluke Norma
500X Firmware

1.0

Norma 5000

OrcyrcTBYyeT

OtcyrcTBYyeT

3ammra NporpaMMHOrO oOecreueHHs OT HENpeJHAMEPEHHBIX W NPeJHAMEPEHHBIX
MU3MEHEHUI COOTBETCTBYeT ypoBHIO «C» mo MU 3286-2010.

MeTpo.Hornqecm[e H TEXHUYCCKUE XaPAKTEPUCTUKHA

Tabnuna 2 — 3MepeHue 3JMeKTPHIECKOTr0 HapPsKEHUS

Yacrora [Mpenenbl qomyckaeMoit OCHOBHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEeHU (Jist

U3MEPSAEMOTO pa3IuuHBIX Mojenei pa3zoBoro Moayis), B

HaIPSKEHUS Mounens PP42 | Mogens PP50 | Monens PP52 Mounens PP54 | Monens PP64

Ot 010 10" +(0,002A + | *(0,001A + + (0,001 A + + (0,001 A + + (0,001 A +
0,002 B) 0,001 B) 0,001 B) 0,001 B) 0,001 B)

Ot 45 1o 65 '’ ] - + (0,0001 A +

) ] 0,0002 B)

Ot 10 10 1000 'y | + (0,001 A + + (0,0005A + | £(0,0005A + + (0,00056A + | +(0,003A +
0,001 B) 0,0005 B) 0,0005 B) 0,0005 B) 0,002 B)

10 xI'n +(0,0025A + | (0,002 A + + (0,002 A + + (0,002 A + + (0,002 A +
0,0025 B) 0,002 B) 0,002 B) 0,002 B) 0,002 B)

100 ' + (0,005 A + + (0,004 A + + (0,004 A + + (0,004 A + + (0,004 A +
0,005 B) 0,004 B) 0,004 B) 0,004 B) 0,004 B)

Ot 1 10 10 xI'g + (0,001 A + + (0,0005A + | £(0,0005A + + (0,0003A + | +(0,0003 A +
0,001 B+ 0,0005 B+ 0,0005 B+ 0,0002 B+ 0,0002 B+
(0,0015 A + (0,0015 A + (0,0015 A (0,0017 A + (0,0017 A +
0,0015 B)- 0,0015 B)- + 0,0015 B)- 0,0018 B)- 0,0018 B)-
Ig(F/1xI'u)) |Ig(F/1xl'n)) |Ig(F/1xl'u)) Ig(F/1xI'n)) |Ig(F/1xI'w))

Ot 10 no 100 xI'm | + (0,0025A + | £ (0,002 A + + (0,002 A + + (0,002 A + + (0,002 A +
0,0025 B+(0,0 | 0,002 B+ 0,002B + 0,002 B+ 0,002 B+
025 A + (0,002 A + (0,002 A + (0,002 A+ (0,002 A
0,0025 B)- 0,002 B)- 0,002 B)- 0,002 B)- + 0,002 B)-
Ig(F/ 10 xI'w)) | lg(F/10kI'w)) | Ig(F/10kI'w)) |Ig(F/10«T'w)) | Ig(F/ 10 xI'w))

[Ipumeuanue :

1 A —mnoxka3zaHus perucrparopa

2 B - 3HaueHus npesena u3MepeHus

3 3HayeHMs NpeaesoB U3MEPEHUs HANPSDKEHUS IEPEMEHHOT0 TOKa He 3aBUCAT OT MOJENH (a30BOro
Moayis M1 Moryt npuHuMate 3HadeHus: 0,3; 1; 3; 10; 30; 100; 300; 1000 B

4 Jlns CBSA3M O MOCTOSIHHOMY TOKY, CO BKIIOUEHHBIM (PHIIBTPOM HU3KHUX 4acCTOT

5 Jlns cBsi3W 1O IEPEMEHHOMY TOKY, CO BKIIOYEHHBIM (MIIBTPOM HU3KHX YacTOT

6 F-Yacrora n3mepseMoro curHaia

Ta6J11/1ua 3- I/ISMepeHI/Ie CHUJIBI JICKTPUUYCCKOI'O TOKA

YacrtoTa [Tpenernsr qomyckaeMoil OCHOBHOW aOCOJIFOTHOM MOTPEITHOCTH U3MepeHHid (7151 pa3inyHbIX
MoJieneid pa3oBoro Moayss), A
Mogens PP42 Mogens PP50 Mogens PP52 Mopens PP54 Mopens PP64
Ot 0 o + (0,002 A + + (0,001 A + + (0,001 A + + (0,001 A + + (0,001 A +
10 I 0,002 B) 0,001 B) 0,001 B) 0,001 B) 0,001 B)
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Ot 45 no + (0,0001 A +
65 '’ ) ) ) ) 0,0002 B)
Or1010 | *(0,001A + + (0,0005 A + + (0,0005 A + + (0,0005 A + + (0,003 A +
1000 I'n 0,001 B) 0,0005 B) 0,0005 B) 0,0005 B) 0,002 B)
10 kI'a +(0,0025 A + + (0,002 A + + (0,002 A + + (0,002 A + + (0,002 A +
0,0025 B) 0,002 B) 0,002 B) 0,002 B) 0,002 B)
100 ' + (0,005 A + + (0,004 A + + (0,004 A + + (0,004 A + + (0,004 A +
0,005 B) 0,004 B) 0,004 B) 0,004 B) 0,004 B)
Ot 1 no + (0,001 A + + (0,0005 A + + (0,0005 A + + (0,0003 A + + (0,0003 A +
10 kI’ 0,001 B+ 0,0005 B+ 0,0005 B+ 0,0002 B+ 0,0002 B+
(0,0015 A + (0,0015 A + (0,0015 A (0,0017 A + (0,0017 A +
0,0015 B)- 0,0015 B)- + 0,0015 B)- 0,0018 B)- 0,0018 B)-
Ig(F/ 1 xI'y)) Ig(F/ 1 xI'y)) Ig(F/ 1 xI'n)) Ig(F/ 1 xI'n)) Ig(F/ 1 xI'y))
Or 1010 | %(0,0025A + + (0,002 A + + (0,002 A + + (0,002 A + + (0,002 A +
100 ' 0,0025 B+ 0,002 B+ 0,002B + 0,002 B+ 0,002 B+(0,002
(0,0025 A + (0,002 A + (0,002 A + (0,002 A+ A + 0,002 B)-
0,0025 B)- 0,002 B)- 0,002 B)- 0,002 B)- Ig(F/ 10 k')
Ig(F / 10 xI'w)) Ig(F/10xl'w)) | Ig(F/10«I'w)) Ig(F / 10 xI'w))
[Ipumeuanue :
1 A —1noka3zaHus perucrparopa
2 B - 3HaueHwms npeaena u3MEpeHUS
3 3Ha4YeHHUs NPEAETIOB U3MEPEHUS CHIIBI IEPEMEHHOTO TOKa MOTYT IpUHUMATh 3HadeHus: 20 A
(s dhazoBsix Mmoayieit PP42, PP52) u 10 A (s dasosbix moayieit PPS0, PP54, PP64)
4 JU1st CBSI3U 11O TIOCTOSIHHOMY TOKY, CO BKJIFOUEHHBIM (HIBTPOM HU3KUX YaCTOT
5 JJ1s CBSI3M 110 IEPEMEHHOMY TOKY, CO BKJIFOUEHHBIM (PHIBTPOM HHU3KUX YaCTOT
6 F - YacToTa nu3MepsieMoro curuasia

(GUIBTpE HU3KUX YacTOT)

Tabnuna 4 — M3mepeHue aKTUBHOW 3JICKTPUYECKOW MOIIHOCTU (IpU OTKIOYEHHOM

Mogens | Bepxuss Koadd. | [Ipenenst nomyckaemMoii OCHOBHOM abCONIOTHOMN
¢dazoBoro | rpanuna MOIIH. | HOTPEHIHOCTH U3MEPEHUH , BT
MOAyJIsL | nuamna3oHa, KBt

Ord45m0 |Or10m0 | Ot1lpo Ot 10 o

651 1000 I'a 10 k' 100 xI'g
PP42 20 1 +0,004P |+0,004P |[£0,01P +0,02P
PP50 10 +0,002P |+0,002P |+0,008P + 0,016 P
PP52 20 +0,002P |+0,002P |+0,008P + 0,016 P
PP54 10 +0,002P | +0,002P |+0,008P + 0,016 P
PP64 10 +0,001P |+0,001P |+0,008P + 0,016 P
PP42 20 0,3 +0,0043P | £0,0051P | +0,0186 P | +0,1035P
PP50 10 +0,0023P | £0,0028 P | £ 0,0138P | +0,0718 P
PP52 20 +0,0023P | +0,0031P | +0,0166 P | + 0,0995 P
PP54 10 +0,0023P | £0,0028P | +0,0138P | +0,0718 P
PP64 10 +0,0013P | £0,0016 P | £0,0111P | + 0,044 P
PP42 20 0,1 +0,0049 P - - -
PP50 10 +0,0029 P - - -
PP52 20 +0,0029 P - - -
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PP54 10 + 0,0029 P - - -
PP64 10 +0,0019 P - - -
PP42 20 0,03 + 0,0069 P - - -
PP50 10 +0,0049 P - - -
PP52 20 + 0,0049 P - - -
PP54 10 + 0,0049 P - - -
PP64 10 + 0,0039 P - - -
PP42 10 1 + 0,005 P - - -
PP50 5 +0,0025 P - - -
PP52 10 +0,0025 P - - -
PP54 5 +0,0025 P - - -
PP64 5 +0,0012 P - - -
PP42 10 0,3 + 0,0054 P - - -
PP50 5 + 0,0029 P - - -
PP52 10 +0,0029 P - - -
PP54 5 +0,0029 P - - -
PP64 5 +0,0016 P - - -
PP42 10 0,1 + 0,0062 P - - -
PP50 5 +0,0037 P - - -
PP52 10 +0,0037 P - - -
PP54 5 +0,0037 P - - -
PP64 5 +0,0024 P - - -
PP42 10 0,03 +0,0091 P - - -
PP50 5 + 0,0066 P - - -
PP52 10 + 0,0066 P - - -
PP54 5 + 0,0066 P - - -
PP64 5 + 0,0053 P - - -
PP42 2 1 +0,013P - - -
PP50 1 + 0,0065 P - - -
PP52 2 + 0,0065 P - - -
PP54 1 + 0,0065 P - - -
PP64 1 +0,0028 P - - -
PP42 2 0,3 +0,0139 P - - -
PP50 1 +0,0074 P - - -
PP52 2 +0,0074 P - - -
PP54 1 +0,0074 P - - -
PP64 1 +0,0037 P - - -
PP42 2 0,1 +0,0157 P - - -
PP50 1 +0,0092 P - - -
PP52 2 +0,0092 P - - -
PP54 1 +0,0092 P - - -
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PP64 1 + 0,0055 P - - -
PP42 2 0,03 +0,0222 P - - -
PP50 1 +0,0157 P - - -
PP52 2 +0,0157 P - - -
PP54 1 +0,0157 P - - -
PP64 1 +0,012 P - - -
[Ipumeyanue - P - mokazaHusi peructpatopa

Tabnuna 5 — M3mepeHue akTHBHOHM 3JeKTpUYecKoil MormHOCcTH ((pa30BbIil MOIYIb
mMojenu PP64 npu Bkito4€HHOM (PUIBTPE HU3KHUX YaCTOT)

Bepxusa rpanuna IIpenensl qonyckaeMoil OCHOBHON aOCOMIOTHOM MOTPEIIHOCTH
auanasoHa , Br u3MepeHui (U1 pa3InvHbIX Moenelt pazoBoro Momysist), Bt

cosp =1 cosp =0,3 |cosp=0,1|cosp=0,03 |cosp=0,01
10000 + 0,0006 P +0,0007P |+0001P |=+0,0021P +0,005P
5000 + 0,0008 P + 0,001 P +0,0014 P | £ 0,0029 P + 0,007 P
1000 + 0,0024 P +0,0028P | +0,0038P | +0,007 P +0,0162 P
[Ipumeuanue

1 P - noka3zanus perucrparopa

2 3HavyeHws MOTPENIHOCTEH yKa3aHbl sl 4acToT oT 45 o 65 I'ny

3 C0Sp — KO3 (UIMEHT MOITHOCTH

Tabnuua 6 — Vi3mMepeHue yacToThl

Mogens Bepxuss rpanuna [Ipenensr pomyckaemMoil OCHOBHOI a0OCOJIIOTHOM
¢dazoBoro Jpana3oHa IIOIPEIIHOCTH U3MepeHui, [

MOJYJIS

PP42 :PP64; | 341 xI'1t + 0,0001 F

PP52; PP54

PP50 1MIu + 0,0001 F

[Ipumeuanue — F — mokazanus perucrtparopa

Tabnuua 7 - TexHuueckue xapakTepUCTUKU

temmneparyp, °C

HanmenoBanue 3HaueHue
XapaKTEePUCTUKU Mogens Norma 4000 Mogens Norma 5000
Jnana3on pabo4mnx ot 5 10 35 ot 5 10 35

TemnepaTypHbIi
KOA(PUITUEHT 1S
temmeparyp meree 22 °C u
6onee 24 °C

0, 05 x (momyckaemast
OCHOBHasl rorpemHocTs) / °C

0, 05 x (mormyckaemasi OCHOBHasI
norpemHocts) / °C

OTHOCUTEIbHAS BIAXKHOCTD
(e Gomee)

60 % mipu Temnepatype 23 °C

60 % mipu Temnepatype 23 °C

I'aGaputHbie pa3meps! (JunHA

237 x 150 x 315

447 x 150 x 315
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X IIApHUHA X BLICOTa), MM

Macca (ue 6onee), r 5000 7000

3HaK yTBepsKAeHUs THIIA

3HaK YTBEp)KJIECHMsI THIIA HAHOCUTCS B BUJE HAKJIEHWKH Ha KOPILYC PErUCTPaToOpoB B
COOTBETCTBUU C pHUCYHKOM 1, a Taxke tumorpad)CKUM METOAOM Ha TUTYJIbHBIE JIUCTHI
JKCIUTYyaTallMOHHON JOKYMEHTALUH.

KoMniekTHOCTD cpeacrea I/I3MepeHI/ll71
B xoMmieKkT mocTaBKH BXOJMAT.

perucTparop - lmr.;

CETEBBIE aIaNTEPhI - 1 xomm.;

ka0enu AJi ocje0BaTeNIbHOro nHTepdeiica - 1 xommn.;

PYKOBOJICTBO IOJIb30BATENS - 1wt

METOJMKA TOBEPKHU - 1 mr.;

Ka0eJb MUTaHUs -1 mr.;
IloBepka

[ToBepka ocymecTBisiercss mo gokymenty MII 57767-14 «PeructpaTtopbl 3IeKTpUYECKOH
morHocti Fluke Norma 4000 u Fluke Norma 5000. Meronuka noBepku», yreepxxaecaHomy OI'YIT
«BHUUMC» 12.05.2014 r.

OcHoBHOE 000pyI0BaHUE, HEOOXOAUMOE /IJIsl TOBEPKHU:

- xanmubparop yauBepcanbhbii  Fluke 5520A. Jlwama3oH  BOCHPOU3BEICHHS
HanpspkeHus: nocrossHHoro toka: 0 — 1000 B, mpexpensl nomyckaeMol MOTPELIHOCTH: *
0,002 %; muama3oH BOCIPOHM3BEACHHS HaNpsDKEHUS NepeMeHHoro toka: 1 MB — 1020 B
(10T'm — 500 «l'm), npemensr momyckaemoi morpermnoctd : £ 0,019 %; auanazon
BOCIIPOM3BEJCHUS CHIIBI MocTostHHOro Toka: O — 20,5A, mpenensr momyckaemoit
norpemHocty : + 0,01 %; auanazoH BOCHPOU3BEAECHUS CHIIbI IEPEMEHHOr0 ToKa: 29 MKA
—-20,5A (10T — 30 k['), mpenensl gomyckaemoit norpemrHocty : * 0,05 %; nuana3on
BOCIIPOM3BEICHHUS dJekTpudeckoro compotusieHus: O — 1100 MOwm, mnpenpenst
nomyckaeMoil norpemnocty : + 0,0028 %; nuamna3oH BOCHpPOM3BENEHUS IEKTPUUECKON
emkoctu: 0,19 H® — 110 m®, npexnens! gonyckaemoii norpersocty : + 0,4 %.

CaeneHusi 0 MeToUKAX (MeTOIaX) H3MePEeHN
Peructparopsl anektpuueckoit momnoct Fluke Norma 4000 u Fluke Norma 5000.
PykoBoacTBO monb30BaTels.

HopmaTuBHBIE  JOKYMEHTBI, YyCTAHABJIMBAWIIHE TPeOOBaHMA K  permcrparopam
atekTpudeckoit mommnocTn Fluke Nor ma 4000 u Fluke Nor ma 5000
Texuuveckas TOKyMEHTANUs (GUPMbBI-U3TOTOBUTEIS.

Pexomenganum mno o0JacTsiMm npuMeHeHHss B cdepe rocyIapCTBeHHOIO pPeryJHMpOBaHUs
olecrieyeHUs1 eINHCTBA U3MePeHUit

[Ipumensiercs npu  BBIIOJHEHUHM pabOT IO OLIEHKE COOTBETCTBUS IPOMBILIUICHHOMN
OPOAYKIMA M TNPOAYKUUH JPYTMX BHJOB, a TaKKe€ HWHBIX OOBEKTOB YCTaHOBJICHHBIM
3akoHoJaTenbCTBOM Poccuiickoit deneparun 00a3aTenbHbIM TPEOOBAHUSAM.

H3sroroBuresn
dupma Fluke Corporation, CLIA.
Anpec: 6920 Seaway Blvd Everett, WA 98203, USA.
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3asBuUTEb

O6mmectBo ¢ orpannueHHoi oTBeTcTBeHHOCTHI0O «<HOYBJI XAYC BETA»
(000 «HOYBJI XAYC BETA»), r. Mockaa.

Anpec: 125040, r. MockBa, ynuna Ckakosas, 1. 36.

HcnbiTareJabHbIN HEHTP

®denepanbHOE TOCYIAPCTBEHHOE YHUTAPHOE MpeanpusaTue «Bcepoccuiickuii Hay4yHo-
UCCIIE0BATEIbCKHI HHCTHTYT METpOoJIornueckoi ciyxob» (PI'YIT «<BHUUMC»)

Anpec: 119361, r. Mocksa, yi. O3epHas, 1.46

Ten./akc: (495)437-55-77 | 437-56-66;

E-mail: office@vniims.ru, www.vniims.ru

Artrectar akkpenutanun OI'YII «BHUMMC» no npoBeneHNI0 UCIBITAHNUN CPENCTB U3MEPEHUN B
nemsx yreepakaenus tamna Ne 30004-13 ot 26.07.2013 r.

3amecTuTeNb

PykoBogurens @enepanbHOro

areHTCTBA 10 TEXHUYECKOMY

pPEryIUpPOBAHUIO U METPOIOTUU ®.B. bynsirun

Mo  « » 2014 r.



mailto:office@vniims.ru
http://www.vniims.ru

